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PROBLEM TO BE SOLVED: To provide a chemical 
reaction apparatus wherein a thin film heater used in a 
microreactor and a protective film covering heater 
wiring are well flattened, and a manufacturing method 
capable of enhancing the surface flatness of a substrate 
in a protective film forming process. 

SOLUTION: The microreactor is equipped with a reaction 
flow passage 20 formed on one surface of a main 
substrate 10, a closing substrate 30 bonded to the main 
substrate 10 so as to close the open end of the reaction 
flow passage 20, the protective thin film heater 40 
formed to the other surface side of the main substrate 
10 corresponding to the forming region of the reaction 
flow passage 20, the heater wiring 50 laminated and 
formed on the thin film heater 40 and the protective 
film 60 comprising a coating film obtained by applying a 
protective film forming material to at least the region 
including the heater wiring 50 and the thin film heater 
40 to hold the same to a constant temperature in a 
flattening process to flatten the surface of the coating 
layer and evaporating a solvent in a solvent evaporation 
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ubsi 8©w^-rn*^«:fatg©'fb^ : srcr^s«:*3c^r, 
bibb i ©*#«*». r^3-^»©«flE«sftxt** 
■c* o . wiia^ 2 ©&#**». . bibb i ©««**«*« 
b ^xtt^WKa-c* o r . BK*fc*siSB 

g«. 4>&<£&. BfaBBiH§gJS*p6&*&3*ia8&s 



2003^340273 
10 

o . bibb i ©*{«»»*» e>frfaB2 ©as^g*^ 
[0026] m>m2 i ia*8©{b^sjt^g«. 

17121 8©l>Tft#lClB^ffc:¥KJ^BCC*itvc. 

bgb i ©%<£&*«. -iwkuais^^ £M»*Bt»» 
^#*-e&9. bbb 2 ©&{*«*». *js?#*&t>— 
^b^^-c*^r. mfie<b^SJ££!Btt. 4>fc< £ 

c t k. £ k> . mriaB i ©SEftt&fi 6 mftaifr 2 ©ifcft^ 
b*£BT sci **$»£ u r i» 4. 

[0 02 7] i»3fcB2 2tatg©^m?fev'^.7 u A«, 4> 

#<£«>. aKwtc^fiSsnfcjgjssssBSi. Knasussa 
»*«t»«tt»c«i6U"r»flsati. BEKitsB&ccBje 
©8jtfi&£M£-r sbbbsb £ . &bs3bbb©B5£© 
fltW«:J8RS3*i. BiBBBiSgBtcfcOTBlBBSfclS 
43-tt4fc»©«**«l&"i-4E«B4. BEMBft&' 
l»tt«nEBflaiB8B©aBJ«S*aB»ibr. 4>fr<£ 

t, MBBBBSB«^'fmi(<»ifio¥att«4rr« 

mrfBSSiHSJS*'6«$&§n.s^fiK:s-^c»rfiria 
samAr3HKMABBtfS«£C«'C&(cJ:D. Mia 

Si, BE^R(GKB«:J:or*JiE3nfc*B4M3R 

[0 02 8] fS3j?^2 3ffi4g©^b^Sl£^B©SSiS^ffi 
filCBBrt-TB 1 <Di&»Wg*m 2 ©SW*a»ft«cfflft-r 

^b^^**tJS<fc*sjS36ai©»afcSiffi{c*jc»r." 

^><t < t fe> SWESl«aiU»*«tf«««:*fj6L-C?iaiR3 

t . Mia^ 1 ©ss*^ em 2 ©sstcm 1 ©sftJhj?^ 

T^S3 BKAIf R#fi»mn©«^fU«:390K 3 & 
XS£. WIEB2©«B*»6Jir3©BK^*2©BK± 

H?ta^2 ©SK_h^^«mFiam 1 ©iSEigffe J:^'* 

[0 02 9] 4 B4^{t¥Sl&KB©Wt3ErS 

«. «S8S2 3ISB©jfcTRiaRB©WJfi*tt«:*Ji.» 
■C. KK. *4©BB-rj|t2©^IBfiiJ#0r«&«-r4X 

s**tfc<t*««ibr^4. ii*^2 5iaiS©fb^ 

SJ6«8B©«Bt*ft«. »*B2 3iatg©<b^5Jf«B 
©Kjft»ffi«:*ji,>T, !9ie&gJ8?fcfiEfcfcftrt©&aM%a£ 
iJ>^c<i:fe. *JtB» 1 ©ifiRJ^J: 

0 3 b»B 3 <DUR±mm-cmu-r sis t . brb i 
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©fflJSiJWS J: K> *i* l>» 4 ©«RJtJWS"CfflflT$I 
[0 030] lf^Jl2 6iBtt©<b¥J5£$eX©lllifc&& 

r. mzm i ©aflt»*»7is 3 o °cmx(ou&-v$> 

0 . buIBIS 2 <DUmt 1 4 5 -C7!lM 1 5 5 'Cm&<D%L& 
"C**Ci*1*«iL/rc»4.. SII#12 7SBtt©<b£K 
«3Hat©«JB*ffitt. IS*^2 3iai£©{b^®£§£a© 
IJjfcfc&tCfe^T. fufEli 1 <D®fW3.'Pft < £b 
S>9. futefiu ©aft±#mt. 4 5 'C©#?ia«:*!»Sr < 10 

&fc5#**»*^©Hajjwrc*?K I5ia^2©s 
s±#^», 5 o •ccniatc^fc < tb5 ftip*>zm& 

[003 1] Wm2 8iBtt©4l?¥5f&ttS©H&ffl£ 
». if 2 4 Ett©41MBiiH©attftffitcifl. » 
r. fflBJM ©ttfttt 3 4 5 'CTiM 3 5 5 *CHft©i&a 

io«©M&#&t& w**2 4sB«©fb^jgjt^a© 
SBt*tt«c*ii,>T. «riB^2©^Fraw. ^<i^3o 

#-C.*-5C£&i|f®t£L-Ct,»S. Sf^3 01B*£©fb^ 20 

tm%* b->3-Fffisc±9 *^rr set tor 

[0032] -r 4^«:tts{b¥5iCKK&& 
«»«&^x^A&tffc-e©Mi6*8tt. 9r£©eB8& 

ttfctt-T&iMWRt* 6ftfc»KMr£»« (0 1 ©s 
«> K. */Jn<cH±»« (*2 ©Sffi) t«^t4C4 

*#x (jnr2©iC(*«)K) *£j0&TMt#Kx£*£i;s 
{b^Str^g-c * o r . SfCSSESStc^f S©^*^ 0 

aw-) «««t-it(c«**fla&bTBf3e©*Mi* 

2^3#£fctf>©fc-*ieil§l (SIM) i. *«itfc« 

LX. WRt-*ROtt-*BKl©»BRi|il«*tS«. « 
»T4«fc5«:«tW*ja5RUA:Ci*W«iL"rf»4-. 40 
[003 3] CCt, ^WKSfflStl-SfSUg^rffitt, 

mi ©as (smk) -can ©on (5# 
®ffn©fig#>6fii2©?ag (7 o*c±5*c«ft) *-c 

5^«±©a$P 8 1^^W-Ctaa_h#§H±. ^-C. 5#« 50 
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±©«m**WTJ»2©SUS*6»3©ffltt (8 0'C± 
3 ffl3©jSft*P<5>lg4©?&ft ( 1 5 0*C± 5'Cm 

S) *-c5^tLh©i«iffl**>w-caft±»s-&riSfflffli 

»J06OT*l*J©ifflW*3K»3 *5I10*II^W> 
•5 C U ±Ktt«!lI8©«. 

@Sft4©SS#>6Hi5 ©iSft ( 3 5 0 °C± 5 'CSS) S 

■e. 5 9re 5 o 'Cfift©sft±^i«^-csftjb^ s ax 
amf&Esb&iBM 3 * sit 

®JH5©Sft-C3 0&&±tmi,xmSMr&lM*fStt 
i><ox$>^xh^^ 

[0 03 4] CtilcJzftiZ^ 8c/h2gfflCC7&(S<*ttft:v^ 
f a 'J T 9 * (tt^KlfcSSK) ©<fc -5 K. SailKtCib 

<m«. Jb«Wfc-*;ttCFfc-*«l 
©JfcliHHtt) JW&aWdrfcorfc. .SSttWItt (*t 
ft. 1 unST) *WJ-*fiWK*««WS.C4*»'C* 

Ltc&-ox^ mmm&moim&y'u-txicidi^xm 

JBRSfflSfe:**) ©lfcAi&flH>. FVU-l-^fc 
.»R©Jin*«fiWBa» C*St»tt. «8U^flttm©lfc ■ 

[0 03 5] Sfc. 7-f^nyr^$©iiSl (m 
T5Cid5-C#50-C. fl6©JB2»tt^©«^-t»!WR© 
<Dm<Dft£.*V5±l>X . ^gM«©«-X^-^{b^/jNM 

ss«n©M^^^©i^x^;i'**-©stm ; &«isiJL' 

ZfZXmir zm&K. a-)t(i, S^I2^J1©M»©'''«7 

•>* J ?'K^5rfflIflJ-r-5>C:<i:A5-t , #, flMHtt©Wt»v^ 

fnvTZZzmi-rzctwx'SZ. E(c.-c©fb¥ 

SJCEi^S*. *»H»»a©*8tt«»i'^^A{c48W**R 
[0 03 6] 

[&91©9gt©jgJB] JUT. ^«(c«2lt^Sj£%K 
RC^KHsf Wfti' ^ r- A SSCfK* ©«Jfi*ft©S«t ©»« 

ecoi^r, BIB*#J8io«c*«6lftiH"r*. *r. 
(C^^-fb^SlS^a©— 3IJ©^S8{c-5(,»-C. 
LXW.W-?2>. Bl». *«9!K:«*ft*Sl£««©— 

i£{%zit¥mz&m<Dmmffim*7ik-?m : 8i®iwmx$> 
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[o o 3 7 ] m i KTfnTcfc ^c. #mmBm< l ci&2>-7 J 
*»6tt**»« <»i<oa«) 104. K^s^i o© 

£HU&2 0©F*5ifM («*.«. £J£ifel&2 0<Dfflijeffl^ 
JS9) «C^t«^fi£§nfcM*«12 14, 0©- 
MM (SJS8B»2 0©SI»HiacM«) Cc«^Stifc«/h 
SK*>6ttSH.lbttfi (f&2©»£) 3 0 4, ±IB£tt 10 
Si oafbffiffi (RjtStKS 0 £©^E&t*K*Nll© 
ffi) K. ±B2SiEi3feK2 0©JgfiSfi«J (¥MJf5tt) £^ 
tf««K. 01*. HE. *-©3E©K^K0(SStlft:^S»ffita 

<*»a»6fe*«»t-* (uxim) 4oi, mk 

- $ 4 o ©Mi&gfl&ciG -3 r BfffiojBttr;* * - =. > ^ 
J53ft?cfc-£f2,« (EMM) 5 0 4. 4>fe<4*>, ± 
f 3 1 - $ BK 5 0 SWSh -540 3 frtcmg, 

Justin,**. 

[0 03 8] CCt?, JSIc;iSS§2 Ott, 13 1 (a) . 20 
(b) CCm-Tcfc^K:, i/'j3>f*64SiHR10O 
-EflBlC. ffl©Stt©ffiHttat)!?iM (CCT 
«, tefrJ&K) *wr-&<fc5K:j&jj5;5n. F«9^ffi (CC 
rtt. JgM) tc. MiLtf. Sfl-#iS (Cu-Zn) JR© 

«H*3!/5X«W>IBJta«3 0*«^LrH±T*C4K 

S§ (Sl£;?jfESg2 0) *siffi£3n^. Tfeto^. ef5£©8fc. 
mim<omX^2 0 a&t>*l#Wg|52 o bic©*pgpsp* 

mz.ftm&imi&2tiz. 30 

[0 03 9 ] fete. 0 1 KteUtB, <b^SIC^S©S 

jeacB8ff&«M9rr££Sfi 1 oRomit«*3 o©ffljgp 

2 0 b 6 tittmm,*fr; L tcfiK teCtUCWt 

&©rra:fe < . £S« 1 ox«B3±ss 3ok 
wo-cga^ (Tfetofe. si (a) . (c) (ctet> 

T. iffiffiiCSii[^r6]) {C±K*X»2 0aKO<SftH»2 

0 b w&tt 6*ifc«fiS*#-r-5 fe©f feo r &<£<,=>., 

[0 04 0] ?!Jgk-£4 0«. 01 

( b ) . ( c ) VZfnT <fc 5 (C, £S« 1 0 ©ffiffiffiiJ"C* 40 

ot. 4>fe < 4 , ±s£ i o ©— wmic&j&z n/cs 

l£SfE8§2 0©^**dtf«««:. SfJEO^BJBtt (C C 

tt?zmm<mm!3icj:Qm!8.3tiT:^?>. cc 

•C. rli)gt-54 0«. ^ffcWGUJ. £>^*x>-?- 
(WT i ) Zyi/Xf-y (W) . (T 
a) *dtf&»Mb^«J. SMbft (-O) 

<t» <-N) *dtHfc^»9*fi»«:affl , S"4C4#'C 
fete. *HJfiJK®«:teii-c«. ^!fiin*4Lr 
^>^7->-5 1 di>?:. 2 1 0 nm (2 1 0 50 
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OA) <DmBVBf£Ltcm-&K.r>[,>X7jklr (S2# 

[0 04 1] fc-$rE»l5 Ott. m«. SI (b) . 
(c) SCKS2{C^-rj;5«:. ±iB?iJgfc:-*4 0_h© 

TJII3ISUI5 1 4J2SEKUI5 2fe&&S«JIE«IK8 

**ror*ws<**vrir»s. ccf. t-$E85 0©s 

ffs©ffijsct#i4*wb. m>m$n&m%m-c±Mz 
mm t - $ 4 o (cs»i^ *#i&-r s c t #t * 

BIMI5 1. 5 2tt, WJKfc-*40*flWE-i-*tmR 

5 i, 52 t«tew***m«c*fLr, mm* 

JBRS3*ii«l«*d». SI)l$nS-&®tBS4©S^ 
[0 04 2] AftWfCtt, T@ieiKJ15 1 4.UT, ^ 

(Au) , m (Cu) , cn<5©#)lK:es 

vttPte&ts&Mt&b (^) ^mmc®fflr-5c4 

Sfc, _tJ!ia§U15 2 4U-C, 
(W) , t'J^ (Mo), 3?>^Jb (Ta) ^©]fi5 

*>(Ti) WS-'JA (AO, ->y n> (S 
i ) *36»6»lStite^E©*m*Stf*«<b^«l (-& 

^) ^»«cjiiffl-r^c4*st , ^s. fete, j&mmn 

fC*j(,>T«. T@1B^J15 14Lr#^, «iL«, 7 0 
0 nm (7 0 0 OA) ©KJlr?f5fiSU, ±®B3BUB5 2 
ifC5>Wf>-?5> (WT i ) 4, 3 
OOnm (3 00 OA) ©!g«-CJfc)£Lfci§-£«:-ot,>T 
/Tl-(i2#i)„ 

[• o o 4 3 ] s e>tc. o «, BMbs^ y 

n> (S i O2 ) ^>m<ttyV^> (Si s N.) ^*>6 
fe£i^tt©*?SIS-e<£>o-C. S2«:iS^J:^{c. «^ 
S«l 0jL&O'aiMfc-5 40±. £CHC, PIJKfc-* 
4 0±K^J13nfct-5ig|g5 0±©^?r^S. « 
SLoo, fef S16 OOMiWtffi^, BrJt 
©¥JS14 <«*.«. «Eial wmWT) &tS*ZJz'iK. : & 
)S3n-CUS„ CC-C, •KSM6 0«. * 
^7 r /W^SS®^«:tec^-riSffl$n5«fc^fe. — « 

KT&JEStl"CI,>6l«WBfi6TOfc** (WLtf. SiO z 

sawfflisi) ^Mfcafflt^ci^-et, # 

4(CJ;0, ±IBHlTS© J F«t4 ; SrajfK:5I^T-5.C4*sr 
#-5o fete. fc-5ie^5 0«:Sm ; & : i-BSU/'cmS>'>'^ 

«HB«-6 0«:Hn»*JBlSO"C. 

[0 04 4] COJ:9ttaiJI«UftKJ:*itf. Ilt-$ 

4 0^t-^S5^5 owaiMsni^-ffnyr 
^5©#^©M (*3aaag|B«:tet»-c«. i^SlO© 
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£«:«*: 0 . &0&2#&ff«:jqilM3*ifc&£9 
Ci*»tt50T?, K#S©®te*rUT. -f6©Jli2gp*f 

JWRt-3r4 0*»6Sjei!lEl82 0feW© 

%}m<Dfa_kzmzck&-c&2>. &KjR6o±tc 10 

f©UI©A'7 f +^»»»S?*IWf JCJWWT4 C £ *>"C 

[0 045] ftfc, #55&S^8S (HI. 0 2) Kfct^-t 
ti. 1 0 ©— ffifflKtW* 6*ifc»«©HaM8*M 

±?zj:5 i,cm±mm 3 0 ©— mm^m^-r 5ci(c<t 

0 . KfcfifESS 2 0 Sh. S tc, 3=S« 1 0 ©f6® 
flOJCC*BSfc-*4 0, t-4»E«5 0acf«M8lB0 3W 

m«. B§±««3 0©{feffifl!|fc?SJgfc- 
$40, b-*13fg5 0&S>*£SRM6 0#S8IBJ&££*1 

*&-r-5C£#-CS-S«fc5(C, »Jgfc-*40, t-£fB 
*g5 0 ZtUmm 6 0*s^3il/c*SE*WrSfe©-C 

[0 046] JKK. -hiBLfci 5 tti(WE**-r*^S 

[Q 04 7 ] ST, 0 3 (a) (C^Tcfc^K:, 7* hi 

SI 0©— MffliJfC, SJta*B2 0ia4Bf3e©»ttCDWr 

/SLfdg. it¥mmg& (CVD) ^4CJ:fJ. SatSB 

K*-«Eifl (C u - Z n ) ^©M&JB 2 1 £ffiK©J¥3 
(ffl*.iZ. Um-10 0um)Mt5. CCt. S 
J£»BS2 0 «r«J9tr£jfW2 0 x©Kffi«#tt» ftigffi 
K±iafti!^B 2 i «:##^fS-T 4 C £ #T * 4 If- 

«fc o . rn.wm.tm-T. < % 

4©-C, *©?gy>^*mSUfc-9--fX£-Q:4«fc5CC|S!S 

^^"C. S3 (b) ICtjx? «t 5K, «g|52 0 x© 50 
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rajE£i££B5±T-2>cfc 5 ft. 1 0 ©— ffiffliJCC, 13=7 

6*c sh±s« 3 0 ©-®reij*jg^-r -s. c 
n/cra&s£s§2 o^fissn-s. 

[0 04.8J*l>t. S3 (c) ICrjkTJz'yic. JJBS 

=E*« 1 0 <DitiMm<D±Mic> aiSt-df 4 0 £&-5> £ 
(WT i ) &6tt£»ftt&£ittll4 
0x*Mt5. CCC, MMI4 0xH, W^- 
«. (O, ) £^* (N, ) #X#?g^;*ftfc 

r;i/=r>^x (Ar) ??ffl§Wc. f >^x:f> (w) 

RVf-Zi' (T i ) ©XF5-f^-^ h%ffii->t^ 
5C£tC«fc<3. 2 lOnmOlIK 

bis, l> . ^©fg. 7 * mj v ^-5 7 * s^ac;st£;tt w 

*>Xy^>4/ (R I E) ffi**ffit»:C. _hlB?fg|52 0 

x©^®^«{c*ff£;-r40« J£-©*e& 

[0 04 9] iX^-C, WJgfc- * 40i©4*, 
ffi^ *7£^£ffl(,>T. TJIBSIM-5 1 £&6#a>6 
tt&lHM*. «*.'«. 7 00nm©Pf(cMU 5 
e»(C, X^c 9 jrv>jfttV(c^.Q. ±ffi^ffiEa^H4 

Ox <»Kt-*4 0)-£H«<D*m*fflt,»'C. -tJliB 
815 2i&2.$>^f->-^$>^*e>/iSSl 
JB*. SOOnmOJBW-CfjlJBJeJSR-r*. X^ 

-C. 03 (d) {tTjVTJ^K:, 7th'JV^77^cB 

titc±&&mmm*. »«t-f4o ©b^s©m^ < w 

C £ «CJ: «3 t- $SH^5 0 *J&m?Z>, 
[0 050]^-C. ia^D©Xf>=J- h (SOG)ffi 
*fflC»r. ^<£fe> ±fB^S«l 0©ffeffiffllJ{C^ 
3tl/c«l»t-$4 0SO*t-5ri^5 0©±«^S 
T4J:e>K:. ite«tt©^SHS^fiS;tm*>6«c5«SK6 

micte, sr. S4 (a) fc^-r^^K:. m%a<Dzti> 

a- $©0^X7—^7 0±(CiggSn/c&1±SS3 O 
0©ffeffifflij(t, BKfc«BRXl*aE{b 
^^®J^M^&^©«S«7mtt*4 6 0 x 

jc^^p b is* < iiisx 7- - y 7 o ^^©(aessf 

[0 05 1] — ^£ It, mmiS'ftX* <*) m<DS i 

o 2 mtemBJ&mmsm-c *socd-t7 d?fp« > 

H«^f-y70t500 rpmtcj:«3 0 .3# 
BIKl. -€•©&«: 4 OOOrp mCCctO 1 0#WS« 
-T-Si-pfC^-r-S. **J. ±IBXf>n-$©@SSij 
f^©$«®«, ±IBS i O* ^SJS^ffl^jg (OCD 



• 
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-T7) *mi>tc®&<DC<— MZfKlstcboltCTW 

s 4> <dx$> z> c 1 1*10 £ -c 

[005 2 ] ^T?. 04 (b ) KtjVT J^tC. 

^snfciSS i o <&* b h 8 o_h«:iS§ 

-3 O'C^SCjaS (ffll ©SK) -C5^± (S I © 
^Flffl) SSJtSCiKJ:^ ^StifcS i 0 2 10 

*>&*)K.tZ> (^yg-ftl?!) o C©<t£. gfi~3 0-C 

&*J. *mM&1& (15) {CfcCiTii. SS—3 o-c© 
[ 0 0 5 3 ] ^-e. h 8 0KiI^l,T#S 

~3o°cea©i&a (mi©i&®) #>e>. ^$n/c^ 

SS> Wit« 14 5-155 'C?IK©iBK (HI2 ©fi 
S) . c <!;«:,£«). 

£Sft-5»SU«K»3li4. cc-c, 
^3nfc«gJ«^Wf«£S« 1 0±©KM(CJ: K) 
^m—Hmm^LXl^. c©£5&tfc«©*m«:>rt 

^a^ds^^-rsti -ec-c. c©j:^%^s 
cc, tmmm&&><icmu$-e2>o ?tzt>%. c©»km 30 

L, S5(C7r;L,/c^lf S& 1 ©iaKJL#M££4 5 'C© 
m&iC5ft],Xk<mfflfrfrZmR<DmBL±M&k LX^ 

[0 054 ] gft. C <DU&Mmffi®T B K*»W 

s&m*. — s©aa_h#s-c^?a-r 4j:5fc:i,-ct>j: 

l/T»Be©«flLJy?* <» 1 ©SKJbJ?*) J: 5 40 
icLXi>£<. ^©t§^. JMfcirr*ttme4aif3tt 
&C<h#-T?£S. 05T?(i. C<DWtm.UmffiMTBX3 
ffl§lcU&±&&>S:$£.X.Z «fc 5 CC Ufc*§£©0!£7n-$\ 
■Tftto^. ^S~3 0-C (^1 ©Set) *66 5-7 5 

*©fg. 7 5-8 5"CBflK>»flMs-C. 5ftlZLt<Dmr$ 
^*Wt±S3t, $e.(c> 1 45-1 5 b'Cm&<DU 

S (^2©as) $-c. 5#«±©s>n*a»wrjfcj*s 

-tf-S<fc^(COA:fe©-C$)f) $-r. cntcf). GH®J*J£ 
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Ci)Jit?t5. S5«:^0?cf!l-C»fiaLh^?r 
3©l^«:^iJ:5CcUA:^ Ctttcfig* &©-?«£ 
<« 2S»tc*ASJ:5{cL/-C«>±</*5«r»«. IK 
£f8®fc^*S«fc5CCLTfc<i:t»fc©-C&»K 4>&< £ 

«>. nn ©flam** J: •) /Jn$ 1^3 ©fiflLks*-c# 

±Mmxam.-r?>mi&t**rrz£5icvxi>£\,>i><D 

[0055] -x^x, m5<Du&mwmMTC(,cm-r «t 

r&wigjisnssg. wu*3 4 5-3 5 5"cgg©?s. 
a (04©?aa) , s-c\ wu* 50 •<;©#«&«: 5 
±**>5SK©aiS±lf* (JW2-©a§LhHap) -c^ia 

fW^TDKl^-ri^JC. m«3 4 5~3 5 5°Cg 
S©aa <fl*4©BJS> 73 O^fiLh (S2©W) « 

XS) . C ftKcfc I) 6 0 
[0 0 5 6 ] 0 6«. 2|s3IJig^®CC^S-ft^SJCEiga© 

sisstc J: •) ^ s n/c^sMw^att^^-r a^f 1 

-£-C&-5„ CCm ±x2L/c02{C^Lx/c<fc ; 5«:t 
(£<£«). 5Fffift(C-3l,»rtfeg*-rS.-H6CC*JC»-C, Jffligl 

*>e,^iSDpii > ita^ais 6 0 mm 3 n sm© 

«HUC*jtt43E»«l 0. »«t-^4 0SD ; t:-^i5 

*5 0©s±n<oass (S^iss) 4«Deofc-r-*-c 

$tlfc»©mK*JW43E®« 1 0 . WBI't 4 0 S 

c^t-^ie^s o©s±is©ii&3£« | JSUfc7 r --£-e& 

S„ CC-C. ISMil5RA«±2Sl 0©±M*^HiL 

x ^ zmm. m&w$.R b imm t - ^ 4 0 ©±sb^s 

ffll/-Cl>S««. S"J^iSRC»fc-$155 0<D±Mffi. 

[0 05 7]i6KSTi«, ffi^lS6 0?r^T-5 
B?©eFi(C*5tir«, £MUl 0^Mib-^iH«S5 0 
±®i©F B 1©g^«. «t*3 1 . 2.wm ( 1 2 0 0 nm) 

mm.mm2fttc<DicziLx. ^mbttmst.mm^riM 
mLxmmme Q*i&mtz>ztK.&<o. ss^io^ 

Sit-^g^5 0±S£©Pa©m^*l <xm«T. ^ 
CC, ^|J6^Sg(ctet,>-C»«[ia 0 . 5 um (5 0 On 
m) Ml : t<.m&isX&MlCW-mt-?Z>t±ftX1*Z>Ct 

g (v-Y^nyri'^) so f -e©st3t*S(c«tn.« > * 

-*±©fc-*BBIBI©««tt) !WR5-ySfiijH,»» 
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[005 8] J^Ufcffc*EJESa©«i§#8:K: 
WBE©fttMfc**tf5«Kc.. 10 

±L.r. «a«ai®*^^--^fk^ , '^t*ia*c:i* 

^Fal^©??!^*Jl'¥-©fifc£fl ; £ill>* , JL<"C ^e^^© 
ig^v-f * OUT* 

[005 9] ftfc. ±^LfcHSSJf^«:*JCi-C«. 

iaS^K©¥ffi^icS*JcE:-r •5««(c©*}gfiS $ fiic 

■5. c©*§-^. »et-^©^->ra«csai-r2)ia 

tS©3lffii. ?SJgfc-#©±[5i©flfl©^®&^&.ft$? 

cc{gi£-rsci#s-c#&. 

[0060] <m?S'>^7- A^©jgfflfaj>:*K:. 30 
(c«4ib*SfiaW (W^n'jrf*) *. ASH**- 
st©«^«ife£{i*A:sag5-'* 7- j»t,cmm Licm&om 

^acSffi^^^iS^XT-A (jB**4^rte a) 
©gasitJiS;. so*. smjsv^T-A^oigaijsns^^ 
-c^^-r^n^s-c&s. ccta, 

^xf-Acc-oiiri^Bj-r^. 

[ 0 0 6 1 ] 0 8 CCtST =fc 5 CC. ^HJ«C^-5-fb^JgIc. 
gia^jSfflSft&miSi^r-Aa 0 0«, «EBg. §fS© 40 

oot, ggfeS^ti' a -;U0 0tc» o-C3&i&oj|}&k:« 
jSSft. 3f«©**ffl«»4*s«ASnfc«SI4^*f ^2 0 

*wr 1 1 oi. tm'<v9 

2 0 0©«Wi*A»2 1 OfCgfjS. WAStl/c^mfflM 

«D3W»1 1 0^<DGU«*flHl»T4jK*4W» 
gfll 2 Oi, fSKSBl 1 0^<D£M (.WSH) ©«&S£ 50 
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tmr zg.$mm& 1 3 0 1 . »4*ijwsp 1 2 0 k j: 0 

mi 4 0 i. isssb 1 1 osc?*8wa«a5 1 4 0 
{ciEDTjnfs-rsfcj&osasiJfflisp 1 5 0 i. mw.su 1 

1 0 «:<£ DM^nfci^©- SBSL < «^gB^5tmt- 

1 0 0F*3©^ssfjfP. 3m$hft. w&-?z>mwmu\ 

8 0 it £ D 16 0 ©S^^^a-T -5.86^© 

fc*(o.i«iEc«**w*-r *M«rap 1 7 0 i, 
t^-;u 1 0 on<owM&ft*mn&m?zmmmm 

1 8 0 i, ?:WLtM3ntl^. 

[0062] mnmw&i 2 0 «. m&m\&2 1 0 

K L r , JgftttKV 1 4 0 (CBf «S«^-T 5 

tcHtosstiri,**. ^mfdfflmp 130 «. ss*4«tfe->* 

7~A3 0 0©^35^6^ (A^) £Hfc£<&. ISHSB 1 
1 0 IcW&tfx (o, ) Xt3^*#i&"«-S«fc9«:ilfiR 

[0 06 3] j&WSfeHSBl 4 0li, JtFk< 9 V 2 0 0 n 
©T^a-jUCALOOHODS:^* (H 2 O) d^^fiS^ti 

*^ (h 2 ) t&msm<D- wHtmst (co 2 ) . 
(c, s®©— Kifcj^sfs (co) ^4s-r5*is«ss 

■c«BRS*i'cv»s. -m<tmm&.mm*> *.mmm%. 

fESPl 4 0 a*6M3tlfc- ^bj^fg (CO) 

sagiSBi 2 osc^/xtt^gpi i o ? nfc* 
(h 2 o) -m.itm.rn (co 2 > sc;*^ 

(H, ) ££j&-r£7ktt->7 hJSlESPl 4 0 b <t. zk14 
hSlSSB 14 0b icistf hie— mitfc 

m (CO) (O) £j5j££-t*T. — M-ftMIR (C 

O z ) *£fi&*&aHRBftftKftfli UOc©^, ^l>^c 

[0 06 4] SeflJSPgPl 50«. ttfWJffllSPl 8 0#> 
6©fB^«^CCJ:0. ±BB«»3J«»14 0 (*»^K 
»S)Sgi5 14 0a. *14->7 FSJ^gS 140b. jglRK 

{tsjcsp i40c) ©ssissptciaw e.nfcsjgt - ^ 
icm*^«ifs-r z> c i i o fln&iiHfiSJ-r s j: 5 s 

nr(,^„ */c. ^mgPl 1 0KiiWt-jr#8»6 

*isjr^cc«tessnri>*. cct, «»45StSSP l 4 0 
RO'^mgPl 1 Ofc|S;We,nSSMfc:-^«. ±^L-/c 

>^Xt^>-^^> (WTi) «©BfJ£«S>*J»M$tt** 

r s ffiin** 3 e> ^ s ansa tc «fc k> j&is. s nri, »s „ 

[0 06 5] §tm& 1 1 0 tt, ^*4K«SP 1 4 0 *»6« 
,^$nfc*^ (H 2 ) , SCf. ffiiWWTOBl 3 0*»6« 
J&?nfcif5!/^ (0 2 ) (CS-^^T. SfS©S^J=S:^ 
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«. H^asi i o^fg^stifc^^m-rs.fc^Kilf 

/SSft. Ctt6©f6«gBl 1 0SC^5«SP1 6 

< £ 4>— # K «fc 9 . *Wi/X^A3 0 0«feOIBBI3*ii 

-f^DVC ©ft<fff L D (cm^&ite-f £ <fc 5 
3*VCl»S. Wtilttl 7 0«. UfHMflttl 8 0*6 
©Jg^ft^tCjEGr. 5tm§Bl 6 0Tfl3hmK 

s-3<,>-c. mmftmM 120, aagHaw 1 5 0 sow 
mrnsa 1 8 0 ncmm^m^tn^-rit t 
i&stcjs d ti^sg 1 1 0 ec ttf?s^*^w&-r 5 «t 5 10 

[ 0 0 6 6 ] ttfpfljiaigp 180IJ, -ftMU 1 6 0 -CWM 

t . mw-fijffligp 120. sssihhwsb 150, ^Kit; d 

THHSIS 1 1 0 KaWtffc&*0W&T 4 «t 9 K»^B#«r 

Ksasapi 7 otcm^rr-s. s/c. itfsa©^*^ 

Bfcff SB 1 4 0 CCg^aT&J: 5 «:M*4fU®gB 1 2 0 tcM L 

3t3e©I$I8L !«SSUS«:J)Pllli-r4«fc5Ccfflifl[W»»i 5 
0(c»ur*B*«#*iiW3-rs. 

[0 06 7] -e-o-r. »**2?:*-JU 1 0 0 i^Jj&gfi 
3H Z — 6H + +6 e" 

[0 0 6 9] -73. £Svffi(t£mfMWgp 1 3 o * 

(o, ) asftl&StiSCitcJ:^ 'X 
©{t5*EJ£35 < 2 ) (ciftTJ^K:. ±IBW«KfcJ:»)J»W38S 

6H + + (3/2 )Oi+6e- — 

c©j:5ft— >i©^sut^Kis at^sicas ( 1 ) , 30 
(2) ) o*c©jt®we&©3S£rr-r 

iltTl/. «^«^©BJ4fiE!»W. S^Sqcc* (H, O) 

©*£fc*.. a*. ±j£Lfc.£5ftmm^SfSK:.j:D 

SC(l). <2) {CwLAi«fc9«c. IMIBB.1 1 0O«K» 
SKMStiS^R^ (H 2 ) ©JBfc#c??T£. 

[0070] ifaiJ-st, tt$Mfflm 120a. isma* 

1 1 OKfc^T. 3t5£©S2j*:£J& aj^SfcatHCitf 

sas©^^ (h 2 ) tnzftoam (jzs- 

;U) «)i£A,-C. jS&&3tJ?gB 1 4 0 (C<fc f)*SPt 40 

ur. f^SBl 1 0©«H3HBc«|&"r5*im 
%tf 5„ fete. ^UW^Sfll 3 0W\ ffeSgBl 1 0©£ 

astc^rsss^^ (0 2 ) ©fi%so©rs«tB* 

WLrt,^*. fSmSIU 1 OK:4s^-2>^ : (aB#ra$,/cf)© 

K5R©«b«ctBaa«:ffls-r s^m*«*&pi«B-cs>n«. 
ffemspi 1 o©£»«jc#*&-r4Kjft#;*©fi&ftiiaiT 
-5 c £ sc < , 1 1 0 (DsmfttcftBfW&nrtxzWi 

^tifeorftotiJ:!,'. *fc. a«W»au-l 3 0© 
ffi©«lRRiU.rtt. ^mSBl 1 0«::teW£SfWI:3*Kl£ 

©jtffifcfls*. SSfctf&iHSiSB 1 2 o«c*jt,>rpis$ns7fc so 
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ttfc«8i*A»2 i oi, #sssbi i o(cj:*)^Rsn 

tc8\%J$!® (3EK. ?K (H 2 O) ) *HJRT &HJ£fi£#l 
(HlJRg|52 2 0 i, £WGTlt/&£*rtl,>-S„ 

l 0 OMM^" -^200 -emj&Ztitdimi&m 

■>7fA3 0 0(t fv^XDVCO^LDiCfcfLT 

N T <DMW dC L T fv'* * D V C ijEnicmb 3 
■t±.&C<i#-t?#&. CCT?. ^SUl 1 Ott, jn*n©@ 

«L/^^ffi*6ft-s^s (t^-k) <t. mm 

[0 0 6 8 ] fit, C©J;^ft«fiS;4W-r^*gf5l 
1 0 KfcW SH^SIB, tKMEiCflMsRiCVtas 1 4 0 * 

/M,rffltB§n/c*^x (h 2 ) Tss^^nsc-ttc 
J:0. ^©-fb^SlSS (l ) cc^-Ti^K, iteWidc 
(e" ) WftmistcJkmUrls (^Dh>; H 

■C«. ^^VXDVCCft^fLDS^mSPl 6 0) CC 

• • • ( 1 ) 

(e" ) <k^*>S^)R^3i3SLfc*^ 
(H + ) iffi»*©IBR^^ (O, ) OfiBU&LX 
* (H» O) ds^StiS. 
3H 2 O • • • (2) 

IR^^©«}&S©*t?*ljaJL., ^*iJSP§ijl 3 0©ftb 

KHcismnzisttt. mm%ni 1 occfcwssm^jgic; 

?L?r^ L S n -5 J: ^ (c L t© -p r Jrt=>„ 

[0071] *m^>x^z.ic^fflsn^*4 
?jc»gp i 4 o (DmmRv*b<'etiC'oi*xnL < &m~srz. 

H9«. ^BH(C^S^b^Slc»^g©«fiS^JifflL//t^ 
^{C. 4 0B, itc. jKAMfllffl 2 0(C 

mowmmmt <*a»wwsi6> **jfflbr««ffl 

«SB«:d*iiS7WR)iS»«:aa-l/r±iBI6*fflJl 10(c 

«$&-rs^t6*wr-5.fe©t , *or. gs^KSSP 1 4 o 
(ft^sj^g) ©«bs*s*?ccafli-r5ci*s 

■ess. 

[0 07 2] iifcRfcffSB 1 4 0 (*MmK®Slog|5 1 4 
Oa)Kfel,^B, *<*&«j«:«. y^y-ju^©*^^ 
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HffljBSftiUTfit. JbiMfl lOKiD, JtttftiO; 
t>x *;i"t r -SEa«»* , r?«**^Jitr £ c t » 

;k WV:/£>, A3*#* (CNG) m<Dfflt0zm<o 

CH 3 OH + H 2 O — 3 H 2 
CH 3 OCH 3 + 3H 2 O -» 

[0 0 74] &*5; i>-rti©*g^«S:asj£«:*ji,»-r 
t>. «fc3 o o 'C&m^vT^&mjfc&B&ftcmft 
r*. *fc. c©&Jf^Ki9^£ft£*^;W© 
NtftO&iMK&c. co s ) K. *««t>«:»iHS-*i- 
■S. LfcjJJot, ±&L.fc3^^ffiK:^Ofc<fc5&fb3S 

srm. <hi. m 4 #jn> £***4i&jf sb 140 

SWfeSSJ£8P 1 4 0 a ) Kjgffl-r itc «t 0 , SlSift 

*fc. b-#«i^6j^©«#£«*&0T#a&<*ti'£ 
■C4K«fe0. S{&Sfe8S (fliSUB) CC3tUr. ±E»{fc* 
SJES ( 3 ) . (4 ) CC^Lfcf^i*5*JK*3WK 

[0075] cc-r, «s»%9rasi'4 0(ca^sn^A 
fm«e«aMa'. 09 <-a> tci*-s\fc3«c. ~> 
n ><? ©*/j'«« <±a oft^a* 1 0 immt s > 

1 4 1©— SffiiJ (0©_h®fU) tc. xtSjg 

MJfcttSrW JJIKtCRC* 6ftfcflM*ttffi» 14 2a, 
zKfttHJWl 4 2 b. flM3MMbffi 14 3a. *fltffc»l' 4 
3b. tl^§i5l4 3c. 3fc«Kl£«ES&14 4. 

2 0 Kffi^-TS ) £ . mti. iffiSMtfiatattS 1 4 4 

SS[/Jn*«1 4 l©ffeMJ (H 
©TMfflfl) tc»W6tifcj©l5tt©fWlt-* (±3$0fc 

*B» <±iBLfct-irBBl5-0{C«^-ri) 147 

£. 6»/JnS«i 4 i±&c±ie^i8©ga8!*g£«±-r£J: 
9 «C«£3 ftfcaW*« (±» L fcH±£« 3 0 (CH£ 
T-S> ; @^©SB£±. r^EMWras*) 14 8 4, «fl| 

*.rlftjassft-ci,»s. 

[0 0 76] jf&fttttHgP 1 4 2 aSO**ttWgi5 142b 

«*.«. ^fS©#ttSc:<h«:fgt*e«i<bL,-ci£Krt«:R±tH 

§P 1 4 2 aRtfTktttBBB 14 2b KJitfiJWfflflSWX 
tJ7k©n±tiJS(cS-5tir, «jttf. ±l2<b^ra£5£; 
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[0073] -r&tofc. ^s*4^sc«sp 1 4 o vmsmsi 

JSfc.gBl 4 0a) «:*JWS7tc3R^'©^StcifiJ«Sti-5 

y-;U4®fflU/c«^. yc©{b^Sl£S; (3) Km-TJ: 
9 ft^lWKiWSB;*** C . ' * fc. i ft. 

+ C0 2 • • • (3) 

6H 2 +2CO z ... (4) 

( 3 ) ^^^U/c7K^mU(SJ5ie©iitf^*s©J®$n 
•SC4 (t£L,<«, ilt-^ 1 4 6*^^ 

1 4 2 aaWkltttMB 1 4 2 b fit. WttftteKOKS*. 

[0 07 7] nmUfcff 1 4 3 aRCfcfcSMfcSM 43b 

*fft«EC;raiB»S*i4t jBMSHtffl»14. 
20 2 aS0t*ttffl«1.4;2 b3a>6««ll-iU-rttHJSnfc 

C£fcJ:0SWkU il-^SBl 4 3 otcfeC^r. *B^^^ 
i7k^Si©S^^**fiS-rs. cc-c, jNm«Ukffii 
4 3 aS^^bgP 1 4 3 b 4 br. flllii&MS^f 5 «| 
«^Sffl-TS^«C«. ±jfiLft:3WSltWW 14 4 4 
WiC. *»f4m<bgp 1 4 3 aRVAtgUm 1 4 3 b *« 

*SWfc«fi£*safflt-4«>©-c&-3rfeJ:^. 

[0078] escasjsssss 1 4 4 «, ±iBii^§p 1 4 3 

S§ 1 4 4 ©F*3M®{C#«F^fiS$nfc^-ffii8 (C u - Z 

SS 1 4 4 ©^fi£«i|g«:*f(£:^-S^i|8{CSW 6tifclilSifc 
-* 1 4 6*>6W3e©*afcWflMftSnsci«:J:»j. ± 
ga^b^JSJtaC (3) , ( 4 ) tc^ L3it*3!WW«KSl6* 
tU^tt. (H, ) ^r^S-r^o *S*'Xgf 

mSB 1 4 5 fit, &ftSic«S& 1 4 4(Ctot»r*J«S*ifc 

*3R^*spmi/r; ±a$ufc»ta5i 1 o*«tetr* 

40 o {cfcv^-c, ±te{b^sj^^ ( i ) mf ( 2 ) (c*-3< 
— a<wt«j t*Rie*J* o r . ^©s^^sjs 3 ft 

[0 07 9] ±asi/HfcJ:9«c. c©J:.53tt*s8 

««r«ttmkm> 1 4 o©ssi/jnss 1 4 1 cc^ggsn 

fcSSE8S©^fiXM««:*fjSU-C. ±i6bfc||]!iSfl5!iS.«:7KO 
ftUMiPHKc. SMIHfllP:e^4«^rSS/J^« 1 4 1 
©ffeSffl (S©T®fJ) OcWMh-^ 1 4 6RJ>*fc-$ 
iOWl 4 7 4M»)iW5Ci#r!r. ii>^< i*>. C 

nsoDiist-^ i 4 6ac5t-^i3Ki.4 Kommm 
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mm (h^**b ; ±mi;tc&mm6 osctBs-r*) £ 

WfiS1-5CitCj:9, »It-$ 1 4 6&tft-£ 
EH 1 4 7 tflfflW 4 i <!: fctc. fft'h££ 1 4 1 ©ffe® 

[0080] ctijcto. «waawi4-o4»xi*— 

1 4 0.®SW{b««AlftCf7 5 C£# 
0 0 ©#X-<-X'(b-$vM?'fb ; S:0-5> C £ A^-C# £ i £ 4> 

i*s-c#-s. ifc^ot, juittt, a*iii»ts (J i 
s ) ccflij o fciUffl©— ^sttb-?»« * © r^xwm <t bsiu 

EE??©— ^«?(6rptBK:*ji,>-rsg|- 

[008 1 ] *WJ/XfAB. _h«Lfc»SKB 

mm utcmmEfliicj: Q&j&sftzmmomtvm 

UfctfoT. {b^J5lfc3£g <*R»3M»»> K 
<£ 0 nfcift#®H©*!^KlEK:# 5 

mm) m. m*<mt&*m?zmwkw.K.&m-tz>tt 

[0082].ifc. 09 (a) te^Lfc*»J&&£*5(, : >T 
«, _kia<b^Kf£3£ (3) K*»t»r. ^ffij^*4tbr 
y^y-^i*^, S'Hi©BftHSPl 4 2 a, 142b 
»0 e tt*&eH4*L"C«|&. *MtU S-^SP 1 4 3 c (C 

$ y - frm&fcfim&zntc&mmmm&mmm 

^fcStii^o-cJj^r^J;^ c©«fc 5 40 
oTB> Fdx.«. 09 (b) (Cm-r<fc5tC t 1 
4 1 ©— ffiWKl, *-©^R±tHSP 1 4 2 cRCJTOfi 
fbSB 1 4 3 d t , Jbi« Lfc&lfKf&SSg 14 4. 7K^** 

xgfmsp 1 4 5 frztezm^ffi&z&iz.ft.ws.zmm 

[008 3 ] Sfc. i^UfeSaS^^f-AJCTnL-fclSS** 
1 4 OKfc^Ttt, ±E<b*SJ*3S < 3 ) 

(4) -c<om:^imK.w^&<D-mitmM (co> 
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SB 1 4 0 b . W&mW&M 14 0c) ZWCIX 

(,>. -T&to^, fS^ti^-JU 1 0 0 ©j&sftaSSB 1 4 

o«, l^Uct^tc, tim^v zzoopwrns^- 

*esn. ** (h, ) tU£j&m<D-mt&m (c 

0 2 ) . 3£CC. S«©-K4kg&fR (CO) *£swa 
7mSftkwm3& 14 0a «:»p^.r , *ftatt9rKJ£as 

1 4 0 a*6«l&S*ifc— HffcUHR (CO) gftftAMP 
SP1 2 0 Rtf/XW:'»*« 1 1 0 3 tlfc* (H 

2 o) isjts-e, -i§<b£»i (co 2 ) S-cx*^ (h 

2 ) Sr^JSSfS^cttS/? bSt&SP 14 0b, acf» *te 
h^lSSfll 4 0 b(Cfc^-5SJ£-C«Sbfc (SJSb 

#ti«c*r»*:) --h^r* (co) zmst (o) isie 
s-e-c-iwusaR <co, > hmvmitmm^ 
i40c©5 *>©4>& < 4 «>— isiPhm— mtmmm 

H»WW**A;teBhS*#U ^200 (citA 

stifc«»*. KMorft^n^Tk^ (h 2 ) ^mas 

1 l OKftj&tsiifeK, SSStc^i;.S-^bl?* 
(CO) ^^b-TSJi^Jc^fiSC/fcfec-CifeorfeJ; 

7 hJglSgPl 4 0 bStfiiiRBMbKlSan 4 0 c©M^T 

[0 084] £TF. «Sf*5)t®SB 1 4 0 ©&ttJ$<hH9 CC 
wl/te^JSiOMflkKon-cattWf*. *8««W»1 .4 
0 ©*mmKSJSl£a5 1 4 0 a «. 0 9 ( a ) ICyjsTm 
Jt<tPB§|al--C*D . «m^bSB 1 4 3 a-ftttftAftiV 

143b«> WBt-dH 4 6 4|B3*«:. «it«. 5?> 
^T->-^^> (WT i ) ^©.^ffitn^^^fS^ 
K®*«iLt:t>-5, CCt. SSflJffllgPl 5 O&CiOflJ 

(CH, OH) SOVK (H, O) ZmtZ&Z. 
[ 0 0 8 5 ] ^ It, '*3K»»*El£»eK*tf,»rtt. 
±f2^bO/i:^^y-7U (CH, OH) SO'* (H 

2 O) (C>ftLr, fgj&t:-* 14 6"Ci!£la3 0 0'COS 
^fND^Hm^^S-r CiKiD. 49. 4 k3/mo1 

(3) (C7nl-J:^«:. *^ (h 2 ) iStS©— S!{b^ 

(co, ) imtiistiz. c<D—mtmm (co 2 ) 

(h, ) triMteaR (co 2 ) tmKMt&mtisx 
wm<D-m<mm (co) ^sKsti^«^*s,, 
[0 08 6] c c-c, ^mftssc&sgtcfcc^r, m 

t l x&mz n z>—wut&m (co 
fc^^c x&si&mmsm 1 4 0 a©^S{c*tt->7 h 

SJCEgp 1 4 0 b&tfaiRiMbSf&SB 14 0c ?r#g:L< 

^L-r. -Kfb^ (co) *mMbK3R (co 2 > r 

Cf** (H 2 ) KSBftl/t. ^®W(DmtiiZW±TZ 
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<fc 5 (cw^. jw*wk:h:. im.^v hsteau ho * 

btt. 0 9 (a) «:^-riti*imBSl5l— 

tttiiSIJl 4 2 a©ftfe9CC7ka&l3«HKlE8&l 40aT 

^m^omw-r^-mitmrn (co £g&fi{t^t?7Ksi 
(h 2 ) fctttti-f srtffiSB^aaw-eft* #>o, 9$ 

t-£ 1 4 6 iPRSK:. 0U.tf. $>Wf>-H> 

(wt i ) *©^^i**6ttSf*fflW*«*-c^ 

•5. * 

CO + H 2 O ->C0 2 + H 2 
[0 08 8] hSit&gP 140b <D'&mc$mZ 1058 

tifcaBWMfcKjsap uocb, 7Ki4->7 v mzu 1 4 

0 b -Csfe5Je©-iWfc«« (CO) *-^k»^ (CO 
2 ) fc3Hrr4*>©r*»>. «EMH99 (a) *>6*W4» 
<b* 1 4 3 a . 14 3b SSftttfcHSiS 
142a, TkttfflSP 14 2b ©ttfr D (C, -e-ti^nTkte 
^:7 hSJt«l 4 0 b*»iWDft#*tflH"r4tttHtt£. 
SSty a -A- 1 0 0©jWJ*»e>lX*) i£/Cfti££Ufe£t,> 

(o) ^thwr-sttmspi, *»»w6ti. *>o, * 

CO+ (1/2) 0 2 -CO, 
[0 09 0] fc*s. aj?K<bStE§P HOcB, TkliJR 20 
ScSSlSgP 14 0a HKlESP 140b £©IUJ 

(co, ) ) «. a«*^3.-;n o oictawen^Sf 

[0 09 1 ] &i,>-C. JdSL/feSagi'^'f-AKSfflStl 
£#J$l/-CSfcip-f £. 010 ( a ) -0 1 0 (d ) SO' 

aio.(e)~aio (h) s, -en^ni^ufc^® 30 
— (#s«*^:*-;u) *±^rS3. but^sj, f£ 
«, SMBOttei. SjSVX^A©^^^ (01 

1) cc^ufc^£*as:#flg-r *&©£-$-£, sfc. 

01 ltt, ±j^L/fcS®->^7-A^©*«:«^*^ 

[0 09 21010 ( a ) ~0 1 0 (d) &<>'0 1 0 
(e)-HO ( h ) icm-f «fc 5 tc. JfcSestWctfiS-S 

^•^200i. ? * 2 0 0 #$S#Sft&J>' 

?n as Ktjjj nfc^tty* i oo^iRSfl 

L/c*^^-§P4 0 0i > Srfil^r«SESn-ri,i-5. c 

^20 0 ©&##«:», /s -jtr-'JPK *WmtZ>& 
XT*SR3 ft* 010 (a) (c^-J-J: 50 
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[0 0 8 7 ] M&X*'? h^JSSPl 4 0 b(C*JW-5*tt^ 
7 hgisaa-ctt. — BW-fc«* (CO) tc*f i/c* (7k 
MM ; H 2 O) SrJSf&S-t** C £ K<fc 9 4 0 '. 2 kJ/mol 
SK<D«lx**<F--*aM.OT. <X©^St£aC ( 5 ) 
(Cot? J: 9 (C. -^b#SR (CO, ) i7k« (H, ) # 

sysstis. c®i#Msns3Mi (co, ) 
», attya-Ai oo©nfflJ(cai)?e«j«:gfai3n 
s. 

• • • (5) 

Hist-* 1 4 einiigitc. *>^*^>-?- 
(wt i ) <^&N^^6tts«Mn£4i*.-r 

[0 08 9] «RH^fcSl6ilS«:*ji»r! zMfc'? 
l6KJ:»)-BMbi«R (CO, ) iTk* (H, ) Jc^S 

nac*»ofc— M^iaeR (co> (c#i,tm* (o 2 ) <& 

St&3H±5Ci(Cj;«J 2 8 3. 5 IO/moTfI&©&x*;l/ 

1/-C. #©{t^&fEa$ (6) {C^TJC^CC, 
rSMbft* (CO, ) 3W*BES*i4. 

• • ■ (6) 

*©(Sffl©5§ii$fc{ig{t}i« ( 0 ) 203 *Rttfc 
[0 09 3] *JWiT-aJ4 0 0 «, ^IJL-C. ±IL?C 

arawiisjafoateRswr****^*-^ 1 o o*siR 
iflsn, iesst-el (+) w 6 titcmmmm^ 4 

0 1 t«?EL (-) *JRW&hfc*fffi»4 0 2 
i, f£Ht£figg|54 0 1 <t>Pf(6]gP4 0 2^a^-r6<ti4> 

ft, ^«a«gsp4o 1 it^EL (-) zmimttc 

Ct, ^mt8«ig|54 0 1 . *ffog|$4 0 2S.O*«iggP4 0 

3 (C«fc 0 H*hfcJta-(yfe28IHI S P*s. ±IB»4^^ s» * 
2 0 0«r»^OfclR©i|jafifi]«itt* (010 (g) # 
SS) . 

[0 094] S/c, *;U^-SiJ4 0 0 IS, -»?2 
2 0 0©JSSB2 0 2**«ft4-rS*fl6jSB4 0 2©^SSP^ 

4 0 4 £ , gEoaw 0 4 ©JLRtffSm^&s; 

©n^ttm&SB 104 (011 #flso ^a^-rs^j 

&K%le|iRMS§4 0 5 £, **s, 
-SP4 0 0 ©a^g|54 0 3 {CW. 010 ( e ) fC^-Tcfc 
^{C, 010 (a) iCjfkLtcXm'lv ?2 0 0©Jg«2 
0 3(cf^x.-c, Xtt. Ji«2 0 3<i:ttl9:-rSJ; i 5«:, 

<,>. CtitCj:^, *^^-g)54 0 0K»/-!^20 0 

(C5iig-r^C<t*s-C^.2> 0 **5, C©^, JiMSP4 0 
3«, ^aWr*4*3WS*4 0 6*tWBLt»r«r». 
[0 09 5 1-ebt, Cffl<t5«5:Wt5^y 
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*-;H 0 0 (2£®&fiiSI54 0 1) «. 

«. Si 1 Ktk-TJ^k. HPS. Rtt?^©RiSffliJffiK: 

JHOOrtSPK, &*^£&tfi|!g*^-ft-eft5 0 0 Mm 

JfJSfSgB (^a&WfcWSJ** 5 ) 14 0a. 7ktt~>7 h£ 
t&SC (*f4f7 hSJ6*P) 1 4 0 b&CFSftlHkSt&tt 

(ji^M<b®£:^) i40ci, §imnmm4 o i ©w 

Oi, IS^et 7 1 0 0©PM±fflffij!P6-tiB#SSS& 

1 1 0<D^ii?IIL, ?tS|J©£M£lX9Aft6ffi 
«©fl«t?L U'J!» h ) 1 3 0 a i. _bie^«JK*j 
<,*-CSySS*l4HI£liSfc <**) **ft (fitt) 
gtlHR-r^^-fitleliRgp 102i, HJR-UfcHffifiEW©— 
««r*3R»*JtSl£« 14 0a K{ft£T.5>EI£f£«iM6 
gggl 0 4i, Rt$Jiffi^6±fia^Sgl5.1 1 0<DflStt« 

*mrau 4>&< <t*>. #snan i o 

aSKWSltW 14 0a. *tt->7 hra^SP 140b. 

msmitmjzfR 1 4 o ctcb^-c^jasft*. #bjk« 20 

S^*S9J*RR!a (ZlKffc^^) £#feS*8ffeaP4 0 1 
©^Kgfffl-fSPami 0 6<t. Hm*«WLfcW* 
2ggP17 0i. £ffi*.T#JjSSft-tVS. 
[009 6] *JKflHfeRgj£ff 1 4 0 aSO**14->7 h 
J^JCogp 1 4 0 b «. SlB{C<ifS**i bT. #S*Si5 1 1 
0-C^S$n. BfSMKt^tdUKS 1 04^Ufi«S 
nS*. REf. ? * 2 0 0 rt©#fc«fli*8*4F L K 

ft £*©*!>&< i4>— *4iMffit4. 

»Asn«a»»A»2 i oi. ±iB»atH 30 

JRSP 1 0 2 (c «fc «P ElRSnfcSJ*^ (*> ^hswk 

«#r«M^ja«MajR»2 2 0 &. si^y*-* 1 0 

0 £©*£^SB#Kig:Wi=>ft. #£HfBS5*4F LOmmZffi 

±-?znmm£ft2 0 1 a <t, laatt&sftfca&ji&a 

10#I) <t, £WLT8tJi£;*ftTl,>S. 
[0 09 7] C©J; 5 3M«RS*^rr*«R^^f-A{Cte 
(,vC. >'N-y^-^PK^iHJ^L.ft:m*4^ , --'i'2 0 0£* 
JW^-g|54 0 3©^SP IKK*. HXSftT££. ftifi. 

rsHi i K^ti^tc mimtm&tttzimmBi 40 
t406 #n&f3M< ^200 vmmmn 2 0 1 kg&-& 

IT. raiaP2 0 IrtKffJf&Sft. tfUjUi. 

fAmZJr 2 0 1 a =H? U TtfT . «Ssp< 7 * 2 0 0 Oil 
ffil»±lM&WBBfeSftS. CftKJ:*). «*fA,^2 0 
0©«S»«A»2 1 0KitA5nfcSIiI^FL#, 

^nh«2 o i b f pnsimmmmmA: osn-cvrnmrn 

*&$ft£. SM^f *2 0 0**JU#-§|S4 0 3 

*>&BX jB$fcff&f&#2 0 1 a«iA*«£DW1£« 50 
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C0 0 9.8 ] -eur. ±asi/?tJ:5a««*^a--»n 

'0 0K:4BWi»«»ff{cj:0. «&iit>«:£fiRSft& 
SJ£jjSBJ©5-&. * (H, O) tt. il*S8B4 0 3KKW 
&ftfcai£j®&EiR8ft4 .0 5 . *tl6]g&4 0 2 KJS6H h 
tiic£x8f>4 0 4 (DILRUmW'-i ? * 2 0 0 ©JgSB 202 
(c«W6tifc@JR?L (IttJ»H«£#2 0 4 ) 
T, ^20 0 A®Bl£i^MiR32 2 0 Jem 

JR. £S3$*l£„ Ufc#oT. BMsp-c y t> 2 0 0 CDF*ggP 

kb, ±e*stt«A»2 1 0R&M£j&iftiiJixaP2 2 0 
ft, jR^cD^fi^bKjscr. jjainnMWfe. 

[0 09 9 ] CtlKiO. S8Kml/fc<fc5K, #1^* 
ya-JH0 0 K^3ftfc36S«8mF L*.6j^3fc 
ft»14 0(C*Jl,»-C. *5?t#X#£j|£Sft. ^mSPl 1 
OCCfcl^-C. ff3£©«^^JES$tir3(feSgPl 6 OiCi 

3H3t <?ttS££4>K. 1 6 

Stifc^i'-yKJzO^tStiSBMMWl 7 0-KO: 
0 , ^«S*4*0aiSI5 12 0. figSffflgB 1 5 O&UWP 
*fj®gl51 8 0KS&f^a**5^*&g^-5. *fc. ^USSWI 
K^ .SS® is* f A VCvtmSD*?^ A X D V C #JgilsS;* ft 
SCifCfcO. 3tM!Hn 6 0**t,^3:*«Sm 1 02p6 

fciE^^E L ( + ) &C«stfil»4 0 2 K»B6*ifc* 
«^EL (-) ^^Lr, ^^.XDVCKrtlStl 
hn-7CNTMffL DKIgftm^i btft 
*&SftS, 

[0100] CCT, ^jSi-'X^Att, BIO (g) K 
St<fc5K. *2 0 O^SBISPKJKWSft, 

*;U^-gi54 0 0KM^3Wc«tet,>t. 

^ 7?2 0 O^PJ S PKiEttfcJWWSftfctflBW. M 
7^2 00 ©^i*WP2 0 1 iW4 0 

lmvmmmmim (»titat40 6) KssfK^ 

•r?.<til>«:. )BMj*-j i>2 0 0*5*;U^-SB4 00A> 
6^ffl«K«fflf-r* C i*Krit-r&)fc»K. «s»-^ » ^ 
2 0 0JK8S2 0 2*t»|fil»4 0 2KJ:»3aSttE*t?» 
H3ftSJ:-5K«RS;3ftr^SCi»iM$ L-0». 
[0101] Wc*!ot, ^HffiMK^SmiS^X-f-A 

*&. i«.fflC!>fb^®fe<b|5]— X«I5I^©^^S 

jy^fffi (cc-c«. na^tt) &t,(c. H— 

A*si3i-rsci*s-c#. k#©^^s^©x^- 
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*s. ±m l ■tc-gmwjsi.vMtmf&WiCTik l tcmmt. * 
m^Mm Ltcmm^^7-^<D—m^fik l tc fc©«:ir g 

[0102] 

[#S98©$»m] J*Lh«MI§0fc«k5K:. *^«:^^b^ 

©*»*** t®m<DW&u*-&> hymn* *£j&?zit 
0. 7-f*nyrffoi^K. *BliaiB«:jfc«t,-csi 20 

[0103] L/c^T. SlfflHSP^iSBtT'a-fe^K: 

tt«asfefl=«K%f scims. 30 

[0 10 4]**:. v^i-nVT^fOglSi^ 

(c^sft-r & c t ffi-c z i> ©-c . i©aia*w^««6 

^ifc©v -Y ^ □ >; T ^ **BE©8WMt»*fT9 BKC . 
&««ia©Kl©#6*fc*l*±LT. ^g««©*^-^-X 

';r^^?:»i-r-5>ci^-c§-5. Etc. C©ffc*KJfc 
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[0ffl©ffliii&ffti9§] 

WMtSRErC**. 

[S3] *^cc^4{b^Jgj£^g©^©S8t^ffi=fe 

[04] *^{C^4{fc^SJSE«a©S!Bi*5S{Caaffl3 
[0 5] **9!«:flkS{b*Jga3R«©»ja*ffiK:jBffl3 

So 

[0 6] 4gKMMtcM<b¥CO&9aK>il93&^J: 

[17] 2fc^w«:^s^JsiEi?a©fa©ii»s^ss*^ 

[0 8] *#felB«:^S{fc#Sje^S»D2Iffl*5nIt6^ffil 

ix^^A (ffl«6->xfA) ©ggp«tes. acF. at* 
[0 9] *mnicmz{t¥im%im<Dffim.$:mmLtcm 

[010] Jt&Ofc^igS/*f AJcMfllSn*— 
©BM^' ? 9T5l&*>\>&- : gi> (f^&^-Jl/) ©^ 

[011] Jb»UfcW2'*^A^©JWttt««*^ 

-rsgp«fiS0rAs„ 

[012] &*&ffiCC*st*£{fc£KIft8E 
T^^©Slt:S£S§gR) ©s«BS^^-r0-c*s. 

[013] mttmicisv zitmm£&m. (v^ay 

sss»f®0-c*s„ 
[*?#©i&93] 

1 o £K« 

2 o access 

3 o m±mm 

4 0 Ilt-$ 

5 0 fc-: 

6 0 <SSK 
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